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The gallbladder specimens of patients who underwent cholecystectomy for symptomatic gallstones
between 2003 and 2005 were evaluated for the presence of Intestinal Metaplasia. (IM) and its risk
factors. IM was positive in 39% of 293 patients tested, and in the comparative analysis of 114 metaplasia
positive versus 179 negative patients, a high risk was found in patients who were 60 years or older
[adjusted odds ratio (aOR) ¼ 3.0, 95% conﬁdence interval (CI): 1.5, 6.2]. Other factors with aOR greater
than 1 were moderate to excessive use of chilies (1.8) and ethnic origin of North India (1.7). Screening
method has yet to be devised for early detection of gallbladder cancer by identifying metaplastic lesions
early in life. We believe that large geographic variation and lifestyle environmental factors associated
with the development of gallbladder metaplasia and cancer mortality are concealed in our study that
needs to be further explored.
 2011 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Evidence suggests that presence of stones in gallbladder is
associated with a number of changes in the gallbladder epithelium
that involves multistep progression from inﬂammation to glan-
dular atrophy, metaplasia, dysplasia and ultimately to cancer.1,2
The inﬂammatory process initiated by the stones is aided by
possible irritation factors in the diet and environment as well as by
geneeenvironment interactions. The consequence of this inﬂam-
matory process is changes in cell differentiation thereby resulting
in intestinal metaplasia (IM). Recent studies have suggested that
these epithelial changes are distinct phases of epithelial differen-
tiation leading to more severe cytological damage known as
dysplasia, a lesion that ultimately precedes invasive gallbladder
carcinoma and classiﬁed as mild, moderate and severe, the latter
being termed as ‘carcinoma in situ’.3,4 The increasing frequency of
these epithelial alterations has been reported with increasing
age.2,5 Identiﬁcation of intestinal metaplasia which appear veryle et Préventive, Université de
C, Canada H2W1V1. Tel.: þ1
an Khan), syed.ahsan.raza@
ciates Ltd. Published by Elsevier Ltearly in the process of carcinogenesis in patients with gallstones is
therefore important, so that early intervention can be made to
prevent gallbladder cancer.5 Studies have reported that approxi-
mately 15 years are required for progression from dysplasia to
advanced carcinoma,5,6 hence efforts should also be made to
identify the risk factors for precursor lesions about 20 years before
the appearance of cancer. Since IM has been suggested as
a precursor lesion for gallbladder cancer,7 we explored the presence
of IM as well as sought to determine the risk factors for its presence
in Pakistani patients with gallstones.2. Materials and methods
The study was carried out prospectively at Aga Khan University Hospital from
January 2003 to June 2005 and was approved by the Ethics Review Committee of the
university (190-Sur/ERC-02). All patients themselves signed an informed consent
form and were administered a questionnaire through an interview by trained
medical personnel of the study. Patients admitted to surgical wards undergoing
cholecystectomy for symptomatic gallstones and for complicated stone disease e.g.,
acute cholecystitis, acute pancreatitis and cholangitis were included in the study.
Detailed personal andmedical information that included demographic data, medical
illnesses, family history of gallstones, smoking and history of enteric fever were
collected. Ethnic origin was established by self reported conﬁrmation of the inter-
viewed person. Consumption of red chilies in daily diet was recorded on a scale of
1e4 categorized as no use, low, moderate and excessive use. Information on re-use
of cooking oil was obtained if the patient had a history of using the same oil more
than once for preparing subsequent meals. Information on both food item variablesd. All rights reserved.
Fig. 1. Gallbladder mucosa without intestinal metaplasia (Hematoxylin and Eosin
stain, magniﬁcation 10).
Fig. 3. Gallbladder mucosa with intestinal metaplasia showing goblet cells (Mucin
stain, magniﬁcation 10).
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family member of the relative at the time of interview. All patients were submitted
to abdominal ultrasound to conﬁrm the presence of gallstones before cholecystec-
tomy. Ultrasound ﬁndings such as gallbladder wall thickness (3 mm as normal and
>3 mm as thickened), number and size of stones were duly recorded.
Immediately after cholecystectomy, each gallbladder was opened and emptied.
The ﬁxed tissue specimens were divided into three sections corresponding to neck,
body and fundus region of the gallbladder. Each region was longitudinally cut in
4 mm wide section, embedded in parafﬁn, cut and stained with hematoxylin and
eosin for histological analysis (Figs. 1e3). Intestinal metaplasia was recognized
morphologically by the presence of goblet cells, absorptive cells, and cells resem-
bling colonocytes.Table 13. Statistical analysis
Statistical analysis was done by SPSS package (version 17.0, SPSS,
Inc., Chicago, IL). Possible associations of covariables with IM in
patients with gallstones were analyzed. The dependant variable
was status of IM as positive or negative and independent variables
were hypothesized risk factors in gallstone patients. We compared
the patients’ age categorized in 4 groups (<40, 40e49, 50e59 and
60 years), gender, ethnic origin, and body mass index (BMI)
categorized according to WHO International classiﬁcation,8 family
history of gallstones, smoking status, history of enteric fever, re-use
of cooking oil, use of red chilies, gallbladder wall, stone size, and
duration of symptoms. The odds ratios (OR) with 95% conﬁdence
intervals (95% CI) were computed to compare IM status as ‘positive’
or ‘negative’ for each hypothesized risk factor. P value of <0.25 on
univariate analysis was used as a screening criterion for selection of
variables to be included in ﬁnal multivariate logistic regression
model. This criterion was employed because the use of a more
traditional p value of 0.05 on univariate analysis often fails to
identify factors that are known to be important.9Fig. 2. Gallbladder mucosa with intestinal metaplasia showing goblet cells (Hema-
toxylin and Eosin stain, magniﬁcation 20).4. Results
Two hundred and ninety three patients were tested for IM; 114
were intestinal metaplasia positive (IM þve) and 179 were intes-
tinal metaplasia negative (IM ve). Majority of patients recruited
were females (73.4%) and mean age of study patients was
45.9  14.0 years. Table 1 shows that patients with gallbladder IM
were signiﬁcantly older than those without metaplasia (mean age
48.3  14.0 versus 44.4  13.9 years, p value 0.02). For females,
mean age at menarche in IM þve patients was almost similar to
IM ve patients (12.8  2.8 versus 13.3  1.2 years). Majority of
patients seen in our study were of North Indian origin (IM þve:
68.4%, IM ve: 53.6%).
The potential risk factors for IM were ﬁrst explored through
univariate analysis (Table 2). Most of the patients with gallstones
(both IM þ ve and IM ve) were overall younger i.e., less than 40
years (109 out of 243), however older patients aged 60 years were
more frequently IM þve (27.2%) than IM ve (15.1%). Patients who
were 60 years or older were signiﬁcantly associated with the
presence of IM (OR ¼ 2.3; 95% CI: 1.2, 4.5) as well as patients who
had North Indian origin (OR ¼ 1.9; 95%CI: 1.1, 3.1). Elevated OR and
borderline trend toward signiﬁcance was observed in patients who
used moderate to high level of red chilies in their daily consump-
tion of food (OR ¼ 1.5; 95% CI: 0.9, 2.3).
Factors that were entered into multivariate logistic regression to
assess their independent association with IM included 4 categories
of age groups, moderate to excessive use of red chilies, ethnicity of
North Indian origin and BMI (Table 3). All of these factors with the
exception of BMI showed higher odds ratios of more than oneDistribution of intestinal metaplasia positive (IM þve) and negative (IM eve)
patients by gender, age and ethnic groups.
% IM þ ve
(n ¼ 114)
% IM ve
(n ¼ 179)
P value
Gender
Female 71.1 74.9 0.47
Mean age (years) 48.3  14.0 44.4  13.9 0.02
Mean age at
menarche (years)
12.8  2.8 13.3  1.2 0.18
Ethnic groups
North Indiana 68.4 53.6 0.01
Pukhtoon 8.8 3.9
Gujrati 5.3 7.3
Sindhi 5.3 6.1
Punjabi 2.6 13.4
Balochi 2.6 3.4
Othersb 7.0 12.3
a Immigrants from Delhi, Uttar Pradesh and Bihar.
b Persians, Tajiks, Arabs.
Table 2
Univariate analysis of potential risk factors associated with the presence of intestinal
metaplasia (IM) in patients with gallstones.
% IM þve
(n ¼ 114)
% IM ve
(n ¼ 179)
OR (95% CI) P value
Age (in years)
<40 31.6 40.8 1.0
40e49 23.7 24.6 1.2 (0.7, 2.3) 0.49
50e59 17.5 19.6 1.2 (0.6, 2.3) 0.67
60 27.2 15.1 2.3 (1.2, 4.5) 0.01
Ethnic origin
Others 31.6 46.4 1.0
Northern India 68.4 53.6 1.9 (1.1, 3.1) 0.01
Paritya
5 pregnancies 73.1 79.1 1.0
>5 pregnancies 26.9 20.9 1.3 (0.7, 2.8)
BMIb
<18.5 3.9 2.3 1.0
18.5e24.9 33.0 29.7 0.7 (0.2, 2.8) 0.58
25.0e29.9 45.6 33.1 0.8 (0.2, 3.5) 0.79
30 17.5 34.9 0.3 (0.1, 1.3) 0.11
Family history of gallstones
No 78.1 69.8 1.0
Yes 21.9 30.2 0.7 (0.4, 1.1) 0.65
Smokers
No 90.4 88.8 1.0
Yes 9.6 11.2 0.8 (0.4, 1.8) 0.68
Enteric fever
No 81.6 82.7 1.0
Yes 18.4 17.3 1.1 (0.6, 2.0) 0.81
Re-use of cooking oil
No 59.6 54.7 1.0
Yes 40.4 45.3 0.8 (0.5, 1.3) 0.68
Use of chilies in food
No-low 44.7 54.7 1.0
Moderate-excessive 55.3 45.3 1.5 (0.9, 2.3) 0.09
Gallbladder wallc
Normal 74.5 72.7 1.0
Thick 25.5 27.3 0.9 (0.5, 1.6) 0.76
Number of gallstonesd
Single 24.2 20.1 1.0
Multiple 75.8 79.9 0.8 (0.4, 1.4) 0.45
Stone size
1 cm 32.3 42.2 1.0
>1 cm 67.7 57.8 1.5 (0.8, 3.0) 0.20
Duration of symptoms
1 year 70.3 69.6 1.0
>1 year 29.7 30.4 1.0 (0.6, 1.7) 0.91
a (IM þve ¼ 67, IM ve ¼ 115).
b (IM þve ¼ 103, IM ve ¼ 172).
c (IM þve ¼ 94, IM ve ¼ 139).
d (IM þve ¼ 95, IM ve ¼ 154).
Table 3
Multiple logistic regression analysis of factors associated with presence of gall-
bladder intestinal metaplasia in patients with symptomatic gallstones.
Factors Adjusted OR (95% CI)a P value
Age (in years)b
40e49 1.4 (0.7, 2.8) 0.34
50e59 1.1 (0.5, 2.4) 0.78
 60 3.0 (1.5, 6.2) 0.002
Moderate to excessive
use of red chilies
1.8 (1.0, 3.0) 0.04
North Indian origin 1.7 (1.0, 2.8) 0.06
a Adjusted for BMI.
b Reference category: age < 40.
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Indian origin: 1.7). Patientswhowere60 years showed the highest
adjusted odds ratio of 3.0 (95% CI: 1.5, 6.2) in the ﬁnal model.5. Discussion
In our study IM was positive in 114 patients (39%) of the total of
293 tested which in itself is an important ﬁnding. This study dis-
closed a relatively high frequency of IM in Pakistan in comparison
to previous studies conducted in other countries e.g., Japan (30.6%
of 1000 gallbladders), Canada (10.8% of 277 gallbladders) and
United States (9.8% of 400 gallbladders).3,10,11 More recently,
a histological study from Brazil has reported IM in 73.8% of 80gallbladders that were tested, with prevalence as high as 86% in
patients younger than 40 years.4 Our study has also demonstrated
higher frequency of IM (31.6%) among patients younger than 40
years compared to other age groups (Table 2). Wide international
variations in the prevalence of IM suggest that in addition to
genetic factor, there could be an unknown carcinogenic factor
originating from food in different countries. Like Brazilian study,
a higher frequency in young patients indicate that external factors
such as diet in Pakistan has changed over the last few decades with
the evolution of histological alterations in gallbladder disease
etiology.
Multivariate analysis for comparison with metaplasia negative
patients yielded age of 60 years or older, moderate to excessive use
of red chilies in food and ethnicity of North Indian origin as factors
with adjusted odds ratios of more than one. As in previous study of
gastric metaplasia,12 results from our study shows that age is an
important factor for the development of IM in gallbladder. The odds
of being 60 years or older among IMþve gallstones patients is three
times the odds among IM ve patients, after controlling for the
effect of other factors (Table 3). An interesting observation seen in
our study is that more patients older than 60 years were IM þve
compared to 60 year old in IM ve group. It should however be
noted that a large number of IM þve patients with gallstones are
also younger than 40 (Table 2). Since gallbladder carcinogenesis
involves multiple steps, and it may take decades to progress from
metaplasia to invasive cancer, younger patients with gallstones
remain at risk of developing gallbladder cancer.
Our ﬁnding of moderate to excessive use of red chilies in food
(adjusted OR ¼ 1.8; 95% CI: 1.0, 3.0, p value 0.04) confers with
a caseecontrol ﬁnding from Chile that has shown high risk of green
and red chile pepper consumption for gallbladder cancer.13
Research on animals has shown that one of the active ingredient
of chili pepper, capsaicin, acts as carcinogen if taken in high
amounts.14 As suggested by the Chilean authors,13 a possible
explanation for predisposition to gallbladder cancer could be an
association of capsaicin to an increase in bile concentration by an
increase ﬂow of water into mucosa resulting in concentration of
carcinogen in the bile. In another study, high consumption of
capsaicin (9e25 jalapeño peppers per day) was associated with
gastric cancer.15
One of the ﬁnding in our study is ethnic origin of northern India
that attained borderline signiﬁcance in the ﬁnal model (Adjusted
OR ¼ 1.7; 95%CI: 1.0, 2.8, p value 0.06). A worldwide meta-analysis
on gallbladder cancer incidence had previously identiﬁed high-risk
populations in northern India as well as in Karachi, Pakistan with
a high female/male ratio and predominance of history of gall-
stones.16 Karachi, the largest city of Pakistan is inhabited predom-
inantly by an Urdu-speaking population comprising of North Indian
origin that migrated in 1947 during creation of Pakistan mostly
from Indian states of Delhi, Uttar Pradesh and Bihar. As seen in
studies on gallbladder cancer from India, where there is a high
preponderance among North Indians versus rest of the Indian
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positive with intestinal metaplasia in Karachi (Table 1) which lends
credence to the fact that incidence of metaplasia might also parallel
incidence of gallbladder cancer among this population. The ethnic
variations in the distribution of gallbladder metaplasia suggest that
there might be genetic and environmental inﬂuences on the
development of gallbladder cancer in Indo-Pakistan region. These
apparent ethnic differences and geographic predisposition in the
incidence of metaplasia need to be explored through a nation-wide
population based study along with concurrence of the incidence
rates of gallstones and gallbladder cancer.
One of the limitations of our study was that the measurement
assessment of chili consumption was not done through a proper
dietary questionnaire. Pakistani diet is a complex mixture of spices
and chilies that will need a proper dietary analysis through
a structured dietary instrument. One such instrument is Food
Frequency Questionnaire (FFQ) that aims at analyzing the daily diet
over a period of 15 years.13 The FFQ use however will entail its
adoption according to local customs of food preparation in
Pakistan. In spite of our inability to use proper dietary assessment
tool, and smaller sample size compared to previous large scale
studies,18 we have shown that some trend of high odds with
borderline signiﬁcance exists with consumption of large amount of
red chilies in home diet among Pakistani patients.
Other potential factors such as parity, BMI and enteric fever
(Table 2) were examined in our study but no signiﬁcant differences
were seen when IM þve were compared to IM ve patients. Parity
and BMI have appeared as risk factors for gallbladder cancer in
older studies,19e21 however consistent to relatively newer report
from Chile,13 women with more than 5 pregnancies and BMI of
more than 25were unrelated to IM in our study. Enteric fever is also
a risk factor for gallbladder cancer22 but was insigniﬁcant in our
analysis and apossible explanation could be due to sub clinical and
undiagnosed cases.13
In conclusion, we assessed a number of important risk factors
associated with the development of premalignant gallbladder
metaplasia, in patients with gallstones. Our data showed that
ethnicity of North Indian origin is a risk factor for developing IM.
Whereas screening and surveillance of subjects with premalignant
lesions has shown to detect gastric cancer at an early stage through
endoscopy,23 screening methods are yet to be devised for early
detection of gallbladder cancer by identifying metaplastic lesions
early in life. We also believe that there are geographic variations
and other lifestyle and environmental factors associated with
gallbladder metaplasia and gallbladder cancer concealed in our
study that are needed to be explored further.
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